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(54) ELECTROLYTIC HYDROGEN GENERATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electrolytic hydrogen on-site with a simple structure at a 
low power consumption by separating an anode chamber having an anode capable of causing 
depolarization reaction by an organic material and a cathode chamber having a hydrogen generating 
cathode with a diaphragm and providing an electrolytic cell housing an organic fuel and an 
electrolyte. 

SOLUTION: As the anode, a platinum-ruthenium alloy of an electrode material on a base material is 
preferably used. The cathode is not limited if only low in hydrogen generation over voltage. The 
organic fuel, preferably methanol, and an auxiliary electrolyte are supplied to the electrolytic cell 
structured in this way. As the auxiliary electrolyte, an inorganic acid solution is used and preferably 
dil. sulfuric acid. At the time of the electrolysis, methanol is decomposed on the anode to generate 
gaseous carbon dioxide, which is discharged to the atmosphere as it is. In the cathode, hydrogen is 
generated. Hydrogen is separated with the electrolyte moved to the cathode side in a gas-liquid 
separating structure and the separated liquid is re-adjusted with an anolyte to be returned to the 
anode chamber. 
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[Ml] *Wkicji-9XW&g&&1&ctc&# 

■ mm- #mwamx.\tifz#8atmt. msmsm 
mwm<»%vcm ztitcsmfmim t . mmR 

[0 0 0 1 ] 
[0 0 0 2 ] 

a«f*«. ffi^tc^tT < gg%&^ $ & 

©* * )\>*f-nmt& * o <t < 4 1» i c » 5 *n t *«c , 
^j^©Sft&*«5«>T**t>c4 % ^«fft*a 

Afcawc fem^attm«^ < ©ifcTj*^ 4 -r s c 4 , 

4^5*-^*J*SC4CCJ:«)«ffl±tlBIHr*ofc. 
[0 00 3] Stttt&gXU flffi«frK:j:S?c«* 

Wet S4SK, rt««KI©©Wc<fcor«K®$^ 
«ec»k"ra4c^»tt«r, ®i&4<zwy;? Mfccc 
<tor^ *<Js^u/crt«fl»4-^w6o^-f 9 

'tt^{b«cJ:SJ:OJ«^ftfcflWr©*iai5W4{EiL 
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=J^hy-J>4C>54C5*r*rt»S3&S 4 
*»<Dft*&OTflH4«rori*a. 

«c4*o«s^6 y 7 * - v-ccj: o-c*3R£»9 ffi-r# 

&4 k Kr, a *ffi-c* 

io rtt. JiWtt. h©^-c*tt0^w*cttS4»9M 

VK44or^Ai. 

[0005] s*sa«*«: ? * -^-*«t*c 4«- 

5C4. *C*6ttC0, ©l££#**C4. tlt'Sfcf 
Ut>jBI¥3&5«tl»4ttSjt4ir»C4, /KJRjH-CiS^^^ 

-^*3^#*&4*<Djfw^ y7*-^-a#©ftifKk 

ofcftcc. *fc^co©WB«©fcftk:**<ftor 

b*(r\ 8»ttfeiBE<ScS4S5C43W»tonr*$0 1 
*n«, L*tjWW«cSfliK:«|ft-c*ti«Ch6<0IW 

[0006] *fc«iartt»*«©tt$wjft*pffl^«-f 
va % 3KattsK>^raAc43WfTbtirc>4#, 

30 *ft*4&4C4, aaWp«cft»*Jff5C4ttf©IWH 

i-«*ofc#» C©«©«Btt»B«E#l. 8V* 
62." 4V4*40W<» g»tt{C|WH*s*S4S^^ 

*4|5I^K:iftl»fc©'C*5 C 4©SSc*SS/cT feO-Ctt 
ft* oft:. 

[0 00 7 ] *fc> ffifer^S ^«*T«)B*3R*KJS 

E-NET*R I TEW-iiCCfiSC4*ffl*a^ Cti 

X, *cr©PX**/jNK:-r4 4l^*iL-C*S/c» 1 
Stt»)»«Er*4 1 . 2 3 VttT«CBffl*ttl>4»5 

*3R*«J6L, *ti*RM*«#4 0rffil^ CO, «t 
«:»6-r4S5SHB4Lr«t>nj:5£Lr^*«)<Dr 

* o , ts*©«n^a£«K j; o«ssfl4ttK^*j, m 
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[0 00 8] cti«c»i/rnwsa6*fflft»»« 

S3 JVC l**.* Ctitt, *B»»»5 2 1 9 67 

»S*ffi-C*4«. a»#»«E#*<Z> 1 . 2 4V(C*t 
JURK<W»*tt 1 . 0 4VCC4D. U^fe*JR«4 

0 . 5 vatt©fltEBU«*J^Itt«:ttS tm>> tor* 

■Wfc«»r*a4iaB$te. *©ac«:#;l*4. *y 
{0009} 

S®TSSIiI4^*ac4*SH4LT<,>S. 
[00 l 0] 

(1) *«»KJ:^rWttSi£*iBcrc4*«iH**H 

4jWTOKJ:D4MW3*i % *Wm4«lVllO«|RiK 
£JK3l//cm«fi4, MIBHaS^Offi#^flM>4?R- 
^*B«»XB#^lffB«l4 1 WeMHaR:S(t6 

«« 4 * #T * C 4 r s mg?*^*^g. 

fcfc©r*5C 4*^4**1^ ( 1 ) <DWM*%& 
(3) l»ffi©«ffittR#&£4JU^~9A<D^r* 

t>tc-r^*^^<b-r^Mis ( i ) so' (2) ^ma? 

^^^-^47k*lll44orffi«)Tfi^«* 

(0011] 
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%*S»4U/c«mm?6cDailSS^«0. 0 5VT\ * 
«jK»4Ktjfl5ICr*SC 4£jt(,>/cLTfc3ft/ckCD 

ttfflffl-c**i6**tf*)HfS4. asi^« 

»E#0. lVfeiT"C*SC4. oSOattHfcttO. 

i vttT©«Er«ifa*5c 44jai>ffiur*»B«: 

#gC9, *ti^^^-JUPXCcS83WS4(r^HH* 

R#\m tk,E 10 0 %C0^)*r^x. * C 4 tffcafe o 
/Co $fc. PaS4&Sl^aiSJ£r*-5CO©4JSS«:o 
l»Ttt, S£*©*^««fe^e > ©g|£S:S*Cc*itS4 k 

«4^^ratfsc4#Hl*i. +aa*### 
«rr sti^tsc oo£rt#(34 ^ 4*a < 4 * c 4 * 

20 [0012] E«c, KH«ttrU:H<ttMHl4 LTigffi 
«cB-f*>SJftK«:ttfflrac4«:<tf3, 100'COT 
rojHE*pJSB4Uri^c*^ ccriii«asji 
«**SW*C4fcJ:D. BH***Sr»4fcO*^9l4 
* S 4igBS^Sffi*<Dift*ttH*a«K±«:JKj®-r-5© 

rtta< 4 aficc«s*j#or#r*n«:WH4jia^ 

r k ^4HR««»«E**iS«c«ote«>«c|lfl«14 0 

rap******. ft*©c>feig>4-tzci** » ^*js©<t 

5£ 1 0 kg/cm 1 tLh<OE^rfe#$#S4m^cfc 

[0013] mf&m> mmic£ ^mm^tmmmc^ 

fBSftfc* l>b^&2gSOfccD£$/rf R§ffi^4 
a^*»8^fO&li©r«Ftc«fgSShSC4tt&t* 

BS««cr«t , r*co l *f^4i»«sfl(i«:r»4 

f*H 2 */^4*«EC»«:«dLtt(,iC43WSB-C*«J 1 
40 ^X^U-*CDflFfflt^*C4*ti»r*S. ffio 

d-<^>. i»>f*>CD»i!l^iH*sc4. @(*^ 
«»4i/rfeflS^piffi"C**c4*ie>, *BW«:^ur 

4, *fc«fitt«:*tL-C3S)e-C*4C4fr6, #y^a 



5 

[0014] ns©aS4 ux»> «cc«ji3£s nac* 
m«**xa«afiK:fiefl9-rsE-TEKttsafi 

« E L A T<Ott&^«t»»«:iaRS:»»Stf fc=^c 
trfl*. */c, Stf#^rttfc<X**>*#>^4 
mZffiS btc <fc 5 =*5c»&j£*J 0 *#-r SStfXtt 

[0015] C<DiS£©»SStt4 UTB. fc§#SB$lC 

a&r****. aAJatcoi^jjissjB'ctaaisitiL/r 

htfrtift h& C £ nJtgtt©* e c o tcs# s n^o 4 
<r» 5 fi£;i/f*-$A^##A,x/B(,> 
6ft £. *fc % +£(cj^ffiS£K£c4-c. ffeoms 

*ju«c^<o3f)t)pj4jniifcaffi«j»feffiffl-c#s. tft 

7* ;ur 3 - ;!/& 4'cc jgjg o tettffi** m&SttcDm 

ffiffifcS&fr U **»flS*X2 0 0 XI* 6 4 0 0 "cms 
OMt Z> C 4 ec 4: o X fc JftsW S C 4 # IB* 
- 4. 

[0016] fi3fe4»<t^7 1 ^^ ACDg^ftOJi^tt. 
*t#4bX^*>*e#ttf©^J|IS:^5li^tt 1 a 
4 f ~ $ £frteltjgSft> 7 ^ 3 - ;l/jgSK * 

^Stet/XgtrasEK&ffiu ^t*x4 0 0'c*»6 

6 0 0t;rflM*JIWac4fcJ:oX#6h*. Mfc&ffi 
^tig{fcf-*>^&{b*>*;k Stett^^***- 

H*ftlASC:4W:<fcO^*>-t>* 
>*iU©K{t«5«rtt«K:Jni{.SC43»ita*4. a»S? 

*»B& 4* 4 *cc»**ccJiffi u ?9 SiftMgOftJifi. 
fc4 *«P T F E«Hi"C*htf 2 0 0 # C*6 3 0 0 

f#6ft£ 0 

[oo 1 7] *fc, nmimz\,>wz>V)i?)imv& 
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+#K^#ffi&bofc4t3X\ UH6<KfH* 
3 0 0Xlfr65 0 0XXa&ffi8Tac4K:<i:-*X, Stt 

io ;br-?A4fi^Ji(Dg^#f#6ft*. S£tt7j<^ 

{k^Sjrc«*ffl©T??4t"5*, 3 o o xa>6 5 0 0 # c 

K»T£t4K:<J:9> £JS5#££X*S0DX, 

5r*8}BS*^-r>^-4LxaSS««: 
*9 % iI£?Tbft*£frX** 0 Sc*$Cti6©»**^ 

[0 0 1 8] COi^tCLrXHIStfPfiWS**, 
tt, lr»fo*4ffittib»«4LX*JIWftil«E3W«C»«> 

©r *h «»tc fctf g£ $ ft 4 i **»BE*W S t » c 
«csc4*stt-r4©r, S^g^Lt^ rg^{t{^®4 

Lr»i#«:t*faes titter. «nai#*fir < zaetw 
30 s/- h^^L/ct©^stt4b, cn^a^^ag^m 

©4C4r3i^/c(D4|SIGr*4 0 $/c^?Lttco^JS«: 
[0019] mFfBL/c^?Ltt©^)14br«, a^Jg* 

a*st*4Lr. ^oaffltcMfb^x^Aifg^F-rs 

A o X C > 4 4 SW^H * 1 2> » 

6**4©^ «SSI4UX«rjU3-;ux*sc4^a 

it^^ftKfbu-f'-^Ai&^f^-oX 

te*. *h*^jl»ti^9*fi!)^ffirStt«cowsc4 
*>X^4„ CCD^^tCLXffifiSU/cHS^ItSg^:, pg 

so ^-c*4c4«# ; 5$x^^c> 0 »fiffl«:tt?'*>^ 



7 

[0 02 0] COXSK.LXftJ&LtcmMftlc. mm& 

<&0«St©fiia#«*:^ J&JttttfA* <fc£© 
t\ iiSttS 0 g/'J » h;W>*>3 0 0 g/V v h;ug 

flirts. £©«)«*»«£*>*«»&**. 

<xi>mm\m#>t>txz 0 toxncbxmm&zxti 

[002 2] fcfc. tt0mfr6©ttffi% 
^*H«*IJ:0*>r*«:K< ItEAWl RSffi* 
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«>saffiaws*i<!:i/raiErsc4t>r*S3ft«. c© 

»£tt«8S*E#ffi«>T{5i,>©r. s©ofc#9#as 

[002 3] 

io [0024] %mn 

PIS4LTDu p o n ttt»^7 1 7£fflt> 

*fc. Hffi4UT«, ±$0. lmm©f jf>84 
a^ftote«*y v^ a *«tt4U, -£©SlfflK:#- 
#>75 7 **PTF EiM*'<^>y-i l/cft*fl 
WfcffSfiO. 3mm©£ft#**M*4 0T, -^©>f^ 

JBJSEUfc. £c*>\ a#4;Ur^^A©g^tb«l : it 

20 ^ m&M<D&mts®m*)&bx£mxiQ 

fi 4 u r e#©#a> e> & a ns^n 1 * »m u 
/Co c©ttfcLTft^fc»ffi4i$ffi«\ PS^r^^,^^ 

[0025] nm<$4 or«, iliMft^ l J 

^At^jBjSJcjioaiiKijBjaLfc^*^©^^^ 

30 ^i^a^^^-cftfiaofciaas o-c©tia^cA 
BSfflcctt, ^©An4cn« : fct9S : T*:t^-^^ffin 

«r»Wfc. *fc k PfcSSflHCCttiRAPttRWr, 
IB«©llB4ltt^tKWfc«R©iap*Ktffc. ccd» 

?fi^lSBH»» S ^ h * ♦ 9 ^ * -Srattifcfc©^**. 
[0 0 2 6 ] 150 g/U 9 h ^©RIMcAKRlfrair 

40 *(D4o%<Dj*s->izm*.r. mmmtLxmmz 

Htc. Chtc<fc0«»*tfo/c. «*«KttlA/dm 
1 4&*J:5K:t/fc 8 CtiCCckO«B«E«0. 2 5V 

-cpiSffl^ h^mtiz ftnmm 9 7 *ifc. 

C©flWCLrS)Bt* SC4{C<t0, «E#t>r*o. 2 

4 A/dm 1 tX±mci)K 3 4V^r 

so ±^-r^>4>©©, +»fc{5^*Er*WHi*fc. 4te?B 
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/Co 

[0 02 7 ] «£«2 

>»©W&4ftJ8Lfc. ^Siltit (ISO. 1mm 

<&ft?i*tt 4 spacecrafts** ¥$T8 5%r* 

0, 7 5%3&»&9 0%©|ffl-C*ofc. Ch*TiI/=f>9 
0 %K3£ 1 0 %©M{fctt»«+, 6 0 0 'CV 3 0 #HMJI! 10 

a&Lr**>*ffi*iHtLfc«. WtaABiWlyuf' 

- «5 A»*i&JB L/c jUT^ ^ -^«fiB*!»li*t L 

r^^xogfegftfc^L, K«»iaS4 5 0'c©vv 

y)ljpV \ 5#^L/c 0 ttffi. O0S9JIL 

ltjbh/c. 

[0 02 8 ] BfcSiLTtt, l^ffi<i[5L**>©^® 

BI*««*«fttv--yr*«iL. flaaftiLr-crtrfc 20 
*Wbuf-»>A*aKOL. +#cc«*t?ftfrLrv~ 

Wiiium ^*7;l^r5 0 0'Cr3 0#$J& 
LT»{fc;l/7^A£L. *n*ILtt"Cl wmaT©» 

*4&*<fc5fct^Lfc«; «»oar«*cc»ftLfc-rf 

o # &*Cfg IECD$Mtf) r> * £S£ L /c8#&C tf> -9 # (c J: o T 

Kfk^f-^^A^s^wturfiitL/fc, cneopi 

ftfc. *«ft»HJ6ffllil3Ii;fc<DS:ttfflL/c. 

[0029] c ontRftowsmtcmim 1 4 0 cmm 30 
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T\ »fi«u^4ttffi»J:0 5cma[<r*Ct«:j: 
0. -e-OE^rm^ffi^^g^fflltcSS-r^^tCL/c. ft 

+ - ^r*fa/cm?S^ffiffi-C^ft7KS*^@f -r s t *ec . 

£5KL/c 0 ft*s k Hfi£CC»»£0tllatfxa)»«KO 
HK/c*© % 5^h*+3r^ + -*»^te»aP«:f¥-D * 
fco C(D^§^{^orae9 0'CrmS?^?fo/c<5:C 
5, mSSSSlA/dm 1 ©^CC««f«Ett0. 2 4V 
"C^o/Co «SH&fi«r 4 A/dm 1 *r±tfT«>««« 
EttO. 2 6V*7?L^±^6r. $3ErS»»ft«» 
#ffi**<fc5Kfto/c. 
[003 0] 

3wa»ft»*'c(T5 c &«s-c*&. 

(2) flMsccfewi^wwE^fii^-r, ii>ftc>d>ftci 

(3) f#6hS;*3Rtt 4 *R*3Rr**fctf>. 

(5) &itimwkmimtbx<mmtfitffiv*z. 

(8)»»flWBJl«:Ahrc>«©r, HBt^rL*-/ 

(7) »S&WfR*Atiri^<Dr. 5E£ft-tfn=F+* 
:/*Ofetf>5SPES£Sft»3, A£ftE^r^*>£ 

CD«6fts«#4ftr>fc. 



